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Serum Thyroid Hormones in
Patients on Replacement
or Suppressive Doses of
L-Thyroxine

SIDNEY ROSENBLATT, MD
JEROME M. HERSHMAN, MD
Los Angeles

CHANGES IN THE normal circulating levels of
thyroid hormones occur in patients taking replace-
ment or suppressive doses of L-thyroxine (T4).
Most of the circulating pool of triiodothyronine
(T3) is derived from peripheral monodeiodination
of thyroxine.1-3 Adequate treatment with L-thy-
roxine usually produces serum T4 levels similar
to or slightly higher than control values, T3 levels
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are often slightly lower than controls, and the
T4/T3 ratio would be expected to be higher than
control values. We measured serum concentra-
tions of T4, T3 and thyroid-stimulating hormone
(TSH) in patients with a variety of thyroid dis-
orders to assess the significance of changes in
circulating thyroid hormone levels in patients tak-
ing L-thyroxine.

Methods
A retrospective analysis was made of 132 pa-

tients receiving adequate suppressive or replace-
ment doses of L-thyroxine. A total of 71 patients
were in the hypothyroid group, and 61 were in
the euthyroid group being treated for nodular or
diffuse goiter. Patients with autonomously func-
tioning nodular goiters were not included. The
dose range was 0.1 to 0.3 mg of L-thyroxine, and
adequate treatment was assessed by normal con-
centrations of serum thyrotropin (less than 5

,RU/per ml) in all patients without pituitary
disease. The patients with pituitary disease all
had normal levels of serum T3 and T4. Serum
T3, T4 and TSH were measured by radioimmuno-
assays.4 All patients were receiving therapy for at
least three months. The patients were otherwise
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ABBREVIATIONS USED IN TEXT
T3 = triiodothyronine
T4 =L-thyroxine
TSH= thyroid-stimulating hormone
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healthy which excluded non-thyroidal alterations
in serum thyroid hormones.
A total of 161 patients without thyroid disease

served as normal controls. The age patterns in
the controls and treated groups were similar. Sta-
tistical significance was determined by Student's
t-test.

Results
Table 1 shows the serum T3, T4, T4/T3 ratio

and TSH in the control group and the groups
treated with various doses of L-thyroxine. Serum
T4 concentrations and the T4/T3 ratio were higher
in all the treatment groups irrespective of dose
(p <0.05). Serum T3 concentrations were ele-
vated significantly only in the euthyroid treated
patients. Serum TSH was undetectable (less than
0.3 juU/per ml) in 58 percent of all patients
treated for primary hypothyroidism and 72 per-
cent of all patients in the euthyroid treated group.
When patients in both treatment groups were

selected because their serum T4 was in the lower
half of the normal range (5 to 8.5 jug per dl),
the T4/T3 ratio was 51.4 in the hypothyroid and
48.0 in the euthyroid treated groups. These values
were similar to the ratio in untreated controls.
The mean T, level was 143 ± 29 ng per dl in the
hypothyroid treated groups and 150±26 ng per
dl in the euthyroid treated groups, which are
similar to T3 concentrations in controls.

Discussion
The data show that T. concentrations and the

T4/T3 ratio in patients receiving replacement or
suppressive doses of L-thyroxine are increased.
T, levels are normal or increased. Higher levels
of thyroid hormones were observed in patients
treated for goiter suppression because the thera-
peutic goal was suppression of endogenous TSH
secretion.

In patients taking the usually prescribed doses
of L-thyroxine, the T./T3 ratio may bo altered
for two reasons. Firstly, the serum T4 level is
elevated, suggesting that these doses of L-thy-
roxine are too high. The mean T, level in the
hypothyroid group was 2.6 txg per dl higher than
the mean control value of 7.6 ug per dl, and the
mean T4 value in the euthyroid group was 3.7 jg
per dl higher than the controls. To further eluci-
date this point, we selected those patients receiv-
ing therapy who had T4 levels between 5 and 8.5
Ag per dl. Their T3 levels and T4/T3 ratios were
unchanged from those of controls. Therefore, the
alterations in thyroid hormone relationships is
primarily affected by the serum T4 level. Second,
the circulating levels of T3 in patients taking
L-thyroxine is derived primarily from peripheral
monodeiodination.'-3 The reduced thyroidal con-
tribution of T3, secondary to suppression or loss
of thyroid secretion, probably also plays a role.

TABLE 1.-Serum Thyroid Hormone Concentrations (Mean ± S.D.)
T4 dose T4 T3 TSH Undetectable

GROUP mg No. ug/dl ng/dl T4/T3 ,u/ml TSH (Percent)

Normal ......... 0 161 7.6 153.7 50.8 1.8 4.3

Hypothyroid. 0.1-0.15

Hypothyroid ..... 202

Hypothyroid ..... 0,25-0.30

Euthyroid ....... 0.1-0.15

Euthyroid ........... 0.20

Euthyroid ....... 0.25-0.30

All hypothyroid ... ....

All euthyroid ........

T3 = triiodothyronine T4 = L-thyroxine

±1.6
34 9.2*

±2.4
27 11.3t

±4.6
10 10.6t

±3.4
11 lO.Ot

± 3.2.
34 11.lt

± 3.3
16 12.7t

± 3.0
71 10.2t

± 3.5
61 11.3t

+3.3

*P<0.05 compared with normal untreated subjects
tP <0.005
tPatients with primary hypothyroidism only
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+ 32.7
168.8
+ 64.4
173.6
+44.0
175.1
± 22.2
173.7*
+ 64.8
181.5*
+ 45.5
186.3*
± 49.0
171.5
+ 52.4
181.4*
+ 49.5

± 13.1
59.4*

± 23.2
64.3*

± 17.1
59.3*

± 12.3
59.7*

± 13.2
63.2*

± 15.0
70.1*

± 14.5
61.2*

± 19.7
64.4*

± 14.8

± 1.6
1.3*

+ 1.6
1.1*

± 2.3
0.3t

±0.8
0.5t

± 0.8
0.4t

± 0.7
0.1 t

± 0.2
1.1*

± 2.1
0.3t

± 0.6

44t

66*

89$

63

71

81

58

72

TSH = thyroid-stimulating hormone
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By using a sensitive radioimmunoassay for TSH,
we showed that most patients taking L-thyroxine
had undetectable levels. Nearly all normal and
untreated euthyroid goitrous patients have de-
tectable circulating levels of TSH with this assay.
We agree with Stock and co-workers5 that the
current textbook recommendations for replace-
ment therapy with L-thyroxine are too high. We
recommend 0.1 to 0.2 mg of L-thyroxine for
replacement therapy. Suppression therapy with
this dose range will effectively reduce TSH to
undetectable levels in most patients; however, the
dose must be individually tailored for each
patient.

Summary
Serum thyroid hormones were measured in pa-

tients taking L-thyroxine for replacement or sup-
pressive therapy. Their serum T4 levels and T4/T3
ratios were greater than controls and their serum

T3 levels were normal or slightly increased. This
finding was more evident in the euthyroid goitrous
group because higher doses of thyroxine were
used to suppress TSH secretion. Serum TSH levels
were suppressed to undetectable levels in most
patients. Replacement therapy for hypothyroidism
can be achieved with 0.1 to 0.2 mg of L-thyroxine
which will suppress serum TSH to undetectable
levels in most patients.

REFERENCES
1. Braverman LE, Ingbar SH, Sterling K: Conversion of thy-

roxine (T4) to triiodothyronine (Ta) in athyreotic human subjects.
J Clin Invest 49:855-864, May 1970

2. Braverman LE, Vagenakis A, Downs P, et al: Effects of
replacement doses of sodium-L-thyroxine on the peripheral me-
tabolism of thyroxine to triiodothyronine in man. J Clin Invest
52:1010-1017, May 1973

3. Chopra IJ: An assessment of daily production and signifi-
cance of thyroidal secretion of 3,3',5'-triiodothyronine (reverse T3)
in man. J Clin Invest 58:32 40, Jul 1976

4. Azukizawa M, Pekary AE, Hershman JM, et al: Plasma
thyrotropin, thyroxine, and triiodothyronine relationships in man.
J Clin Endocrinol Metab 43:533-542, Sep 1976

5. Stock JM, Surks MI, Oppenheimer JH: Replacement dosage
of L-thyroxine in hypothyroidism. N Engl J Med 290:529-533,
Mar 1974

Herpes Zoster Keratouveitis
You SHOULD ALL REMEMBER that those who have herpes zoster keratouveitis in
the older age group may very well have an underlying malignancy, and that
should be looked for.

-PETER R. LAIBSON, MD, Philadelphia
Extracted from Audio-Digest Ophthalmology, Vol. 15, No. 16,
in the Audio-Digest Foundation's subscription series of tape-
recorded programs. For subscription information: 1577 East
Chevy Chase Drive, Glendale, CA 91206.
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